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Editorial 
A succession of regional or international conferences and meetings over the last few years has 
alerted public opinion to the gravity of the situation of agriculture in the developing world. In 
tropical Africa agricultural output lagged behind population growth throughout the 1970s, and 
feed supply conditions for the local population deteriorated seriously in many areas. It is widely 
acknowledged that production in the livestock sector, severely crippled by the drought which hit 
the countries to the south of the Sahara in the early 1970s, also showed little or no progress. 
In 1980, having devoted a major part of its first few years to the development of a research 
methodology and a basic infrastructure for its research work and information and training 
activities, ILCA began an in-depth study of the situation of livestock production in tropical Africa 
and the opportunities for its development in each of the ecological zones chosen for ILCA's 
research. The study will serve as a baseline for the quinquennial review due to be carried out in 
1981 by the Technical Advisory Committee (TAC) of the Consultative Group On International 
Agricultural Research (CGIAR), in the course of which the longer term research programme of 
ILCA will be defined. This issue of the ILCA Bulletin is devoted to a summary of the initial 
conclusions reached during the study at the macro-economic level, and is concerned with the 
general prospects for demand for livestock products in tropical Africa, and with the potential role 
of the sector within African agriculture as a whole. It is hoped that one or more future issues of 
the Bulletin will deal with more detailed approaches to these various questions. 
Introduction 
The countries of tropical Africa, which include many of the poorest in the world, had an average 
per capita income of US$ 300 in 1976. This low level of income accounts for the low 
consumption of meat and milk, at 11 kg per inhabitant per year on average for meat1, and 24 kg 
for dairy products2. The demand curves for meat and dairy products as a function of income in 
the different countries of the world have been drawn on the graphs shown opposite, which also 
indicate actual consumption in the different regions of tropical Africa. As regards meat, two 
curves are shown: the first relates to consumption in producer countries, i.e. countries 
considered as having a substantial livestock sector and consequently a relatively high level of 
consumption for a given income level, on account of low meat prices. The second curve is for 
non-producer countries3 where, given an equal income level, meat consumption is appreciably 
lower as a result of the negative price elasticity of demand. 
1. Beef, mutton, goat, poultry and other meats, including game, but excluding offals. 
2. In milk equivalent 
3. These countries also produce meat for domestic consumption, but do not play a 
significant part in world or regional beef and mutton exports. 
Per capita consumption of meat in tropical Africa is very unevenly distributed. Given the average 
level of incomes it is relatively high in some producer countries, such as Somalia, Ethiopia and 
Mali. On the other hand it is very low in most of the countries of the West African coastline. 
Overall consumption reaches 14 kg per annum in the countries which may be considered as 
producers, and 9.5 kg in the rest of tropical Africa, while per capita GDP stands at US$ 170 and 
375 respectively. In both cases actual meat consumption thus lies below the theoretical curves 
for demand as a function of income. Dairy product consumption is even more dispersed than 
that of meat, falling to only a few litres of milk equivalent per inhabitant per year in several 
countries, but standing at over 50 or 60 kg in others. On average milk consumption in tropical 
Africa, like meat consumption, appears very much lower than it should be given the average 
level of income. The low level of meat and milk consumption is thus not exclusively linked with 
the low level of income due to underdevelopment. 
 
 This situation is all the more surprising in view of the fact that tropical Africa has an obvious 
potential for animal production. The region possesses a sizeable herd of cattle, sheep and 
goats, estimated at some 170 million livestock units. However, productivity is extremely low and 
the animals are generally poorly integrated within agriculture as a whole. The realization of this 
potential is confronted with many constraints, which weigh all the more heavily on existing 
systems in that these appear in most cases to have already reached their maximum productive 
capacity. At the same time, different factors contribute to the development of demand for 
livestock products. Not only is demand for meat and milk very high, but also the traditional 
cultivation methods of the African farmer might be considerably improved if products such as 
animal manure and traction were to be rationally utilized. An early benefit of such utilization 
would be to allow farmers to avoid bearing the full brunt of the continuing rise in the cost of 
agricultural inputs resulting from increased energy costs. 
To sum up, given its present structure the livestock sector is still very far from being able to 
meet the demands which will be placed on it in the future. This statement will be subject to 
further discussion in the sections which follow. 
  
Demand prospects for meat and dairy products 
During the years to come there will be two factors which should contribute to the development of 
potential demand for meat and dairy products in tropical Africa: population growth and rising 
incomes. 
Population prospects 
The population growth rate of tropical Africa averaged 2.6% per year from 1970 to 1976. In most 
countries the growth rate was very close to the average, but it was nevertheless lower than 2% 
in some central African countries, such as Gabon and Cameroon, whereas it was 3% or more in 
Kenya (3.6%), Zimbabwe (3.3%) and Madagascar (3%). 
Population growth in tropical Africa has until now kept closely in line with that of other 
developing countries, owing to high mortality and birth rates. The birth rate is 4.7% as against 
3.2% for the whole world and 4.2% for southern Asia, which lies closely behind Africa in terms 
of high birth rates, while mortality stands at 2% as against 1.3% for the whole world and 1.7% in 
southern Asia. Population growth is currently accelerating, a process which will probably 
continue during future decades. Mortality is tending to fall owing to improved medical care, while 
the birth rate will doubtless remain high, especially as African countries are generally 
conservative with regard to birth-control policies. 
Table 1. Regional population projections for Tropical Africa to the year 2000. 
—in 000— 
Regions 1975 1980 2000a 
Annual growth 
rateb (in %) 
Sahel 43.870 48.074 84.100 2.800 
Sahelian 
countriesc 
(26.340) (29.679) (49.400) (2.600) 
Sudan (17.530) (18.395) (34.700) (3.200) 
Other West 
Africa 
94.444 108.157 196.800 3.100 
Nigeria (62.931) (72.457) (133.100) (3.100) 
Otherd (31.513) (35.700) (63.700) (3.000) 
Central Africae 35.280 39.889 69.350 2.800 
Eastern Africaf 87.460 100.750 182.385 3.000 
Southern 
Africag 
32.613 37.358 67.850 3.000 
Small Islands 2.120 2.318 3.225 1.700 
Tropical 
Africa  
295.787 336.546 603.710 3.000 
a. ILCA estimates extrapolated from UNECA projections to 1990.  
b. Average growth rate between 1980 and 2000.  
c. Chad, Gambia, Mali, Mauritania, Niger, Senegal, Upper Volta.  
d. Liberia, Sierra Leone, Togo, Benin Ghana, Guinea, Ivory Coast. 
e. Cameroon, Central African Republic, Congo, Gabon, Zaire.  
f. Burundi, Ethiopia, Kenya, Madagascar, Rwanda, Somalia, Tanzania, Uganda.  
g. Angola, Botswana, Malawi, Mozambique, Zimbabwe, Zambia. 
Source: Ref. 6 
According to estimates by the United Nations Economic Commission for Africa (ECA), the 
average rate of population growth in tropical African countries has increased from 2.6% to 
2.62% between 1970–75 and 1975–80, and will rise to 2.86% in 1980–85 and 3% in 1985–90. It 
may thus be assumed that the population growth of the region will be nearly 3% for the coming 
20 years (Table 1). On this basis the population of tropical Africa will be over 600 million in the 
year 2000, as against 335 million today. Population increases will be highest in Sudan and 
Nigeria, but lower in the Shale countries. Population growth will tend to accelerate in central 
Africa. On the other hand the rate of increase in urban population, which is at present from 1.7 
to 2 times faster than in the population as a whole, will continue to move forward at a pace 
similar to that of the past. 
Economic prospects 
According to UNCTAD estimates (Ref 13), the GDP of tropical African countries increased at 
4.3% annually in the years 1970–77, a rate close to that of the 1960s. Growth nevertheless 
accelerated from 5.2% to 7.4% in the oil-producing countries (Nigeria and Gabon), whereas it 
has slowed down in the rest of the region, principally owing to the recession in Mozambique and 
Angola from 1974 onwards. 
Although for reasons specific to each national economy growth appears to fluctuate 
considerably from one country to another and even from one period to the next, there is some 
correlation between the economic growth rate and the per capita level of income. The growth 
rate of African economies moves ahead faster the higher the per capita level of GDP. The GDP 
of the least advanced countries grew by 3.2% between 1960 and 1977, as against 4.1 % for the 
other less advanced countries (excluding Angola and Mozambique) and 6.1 % for oil-producing 
countries (Table 2). The Sahel, and to a lesser degree East Africa, which contain many of the 
least advanced countries of the world, had a relatively low economic growth rate, whereas 
growth was higher than 4.5% in West African countries which do not produce oil, and in 
southern Africa (excluding Angola and Mozambique). 
Table 2. Annual growth rate of GDP by regions in Tropical Africaa. 
—in %— 
Regions 1970/60 1977/70 1977/60 
Sahel 2.1 3.1 2.6 
Sahelian countries (2.1) (2.9) (2.5) 
Sudan (2.1) (3.3) (2.6) 
Other West Africa 5.0 6.4 5.6 
Nigeria (5.2) (7.1) (6.0) 
Other (4.6) (4.7) (4.7) 
Central Africa 3.0 4.3 3.5 
Eastern Africa 4.8 2.8 4.0 
Southern Africa 4.9 –0.3 2.8 
(excluding Angola and Mozamb. ) (5.2) (3.5) (4.5) 
Tropical Africa 4.4 4.2 4.3 
(excluding Angola and Mozamb. ) (4.3) (4.8) (4.5) 
Least developed countries 3.3 3.0 3.2 
Other developing countries 4.4 2.4 3.6 
(excluding Angola and Mozamb. ) (4.4) (3.6) (4.1) 
Petroleum-exporting countries 5.2 7.4 6.1 
a. Excluding small islands.  
source: Ref. 13,14. 
A similar picture emerges from ECA projections made in a scenario based on the continuation 
of previous trends, parameters and policies. According to these projections the growth rate of 
GDP in African countries for the years 1980–90 will largely depend on their current situation, but 
will progress faster the higher the GDP per inhabitant. The rate forecast for the least advanced 
countries is 3% per year, as against 4.5% for the other less advanced countries and 6.7% for 
oil-producing countries. Taking into account the share of these groups in the overall GDP of 
tropical Africa, the overall growth rate will be close to 5%, while that of each specific region will 
generally be near, although usually slightly higher than, the rate achieved during the period 
1960–77. Growth will be about 3.5% in the Sahel and East Africa, and 5.6% in the non-Sahel 
countries of West Africa (Table 3). 
Table 3. GDP growth rate projections for African regions to the year 2000a. 
—in %— 
Regions 
Actual 
(1977/1960) 
Projected (1975–2000) 
    Trend Scenario 
Planned 
Scenario 
Sahel 2.5 3.3 6.0 
Sahelian countries (2.5) (3.6) (6.2) 
Sudan (2.6) (3.0) (5.9) 
Other West Africa 5.6 5.7 7.5 
Nigeria (6.0) (6.7) (7.9) 
Other (4.7) (4.4) (6.4) 
Central Africa 3.5 5.0 6.8 
Eastern Africa 4.0 3.4 6.1 
Southern Africa 4.5b 4.3 6.4 
Tropical Africa 4.5 5.0 7.0 
a. Weighted according to the share of each country in the 1977 overall GDP value expressed in 
US $. 
b. Excluding Angola and Mozambique.  
Source: Ref. 7,8,13,14. 
In line with United Nations targets for the New International Economic Order, the ECA has also 
compiled projections for a planned development scenario assuming a target growth rate of at 
least 6%, the figure adopted for the Second United Nations Development Decade. This scenario 
also makes allowance for assumptions based on African development strategy, i.e. the aims of 
self-reliance and self-sustained growth, with simultaneous increases in both agricultural and 
industrial production and a substantial increase in per capita income. According to this second 
ECA scenario the GDP of tropical African countries could reach an average of 7% per annum: 
5.9% for the least advanced countries, 7.9% for oil-producing countries and 6.5% for the other 
less advanced countries. A country by country breakdown nevertheless indicates that the Sahel 
countries might experience difficulty in achieving the growth rates forecast by this second 
scenario, and to a lesser degree those of East Africa also. On the other hand, the growth 
prospects for West and southern Africa are very high. In the FAO study Agriculture: Toward 
2000, a growth rate of 6.8% is anticipated for the period 1980–2000, using a planned scenario 
based on the same development targets, while growth prospects emerging from the FAO 
scenario based on past trends are 5.8%. 
Available projections4 give the impression that, barring unforeseen circumstances or major 
events preventing the anticipated course of development, the growth of tropical African 
countries should settle at between 5 and 7% for the coming decades, depending on the success 
achieved in the search for faster development. In addition, growth should be relatively fast in 
non-Sahelian West Africa and in central Africa, but will probably not exceed 6% in the most 
favourable cases for Sahel countries. 
  
4.  Further projections have been compiled by various international organisations, such as 
UNCTAD, the World Bank and the Department of International Social and Economic Affairs of 
the United Nations. 
  
Taking population growth into account, the average increase in GDP per capita should reach 
4%. But here again regional differences will be considerable. The growth prospects for per 
capita GDP vary between 4.8% in Nigeria and 2.8% in Sudan. 
Table 4. Regional income elasticity of meat and dairy products in Tropical Africaa. 
Regions M e a t 
Dairy 
products 
  Totalb Beef Mutton pork Chicken Otherc   
Sahel 0.92 0.92 1.06 0.90 1.03 0.62 0.75 
Sahelian countries (1.04) (1.04) (1.12) (0.90) (1.04) (0.73) (0.53) 
Sudan (0.81) (0.80) (1.00) – (1.00) (0.50) (0.90) 
Other West Africa 1.08 1.20 1.34 1.00 0.98 0.60 1.20 
Nigeria (1.08) (1.20) (1.30) (1.00) (1.00) (0.60) (1.20) 
Other (1.08) (1.23) (1.50) (1.01) (0.94) (0.79) (1.23) 
Central Africa 0.97 1.04 0.84 0.84 1.01 0.75 1.09 
Eastern Africa 1.01 1.02 0.97 1.04 1.07 0.86 0.77 
Southern Africa 0.84 0.84 0.92 0.74 1.03 0.73 0.95 
Tropical Africa  0.98 1.02 1.08 0.91 1.03 0.71 0.82 
a. Weighted according to the share of countries/regions in overall meat consumption.  
b. Excluding edible offals.  
c. Including game meat. 
Source: Ref. 5 
Effects on demand for livestock products 
In order simply to maintain the current levels of per capita consumption of meat and dairy 
products during the coming 20 years, tropical Africa will have to increase her supplies by at 
least 3% each year, i.e. supplies will have to multiply by 1.8 between now and the year 2000. 
The necessary growth will be even higher if the aim is to sustain both urban and rural 
consumption, since the consumption of livestock products is higher in the towns, which have a 
higher population growth5. 
  
5. The ratio of rural to urban meat consumption varies from one country to another, but appears 
to average about 1:2. 
However, since rapid urban population growth is itself a characteristic of development, it is likely 
that its effects are indirectly taken into account by the relatively high income elasticity of demand 
for meat and dairy products in developing countries, which at least partly reflects the changes in 
consumer habits occurring during the development process. In this respect the rise in 
consumption caused by the impact of urban consumption appears to depend primarily on the 
economic development prospects of the countries concerned, which, as has already been seen, 
are high. 
The impact of economic growth on the consumption of meat and dairy products is dependent 
not only on the effect of growth on private incomes and consumer expenditure, but also on the 
income (and expenditure) elasticity of demand for these products. Generally speaking there is a 
fairly close link in African countries between the growth of GDP and that of income and 
consumer expenditure (see Ref 8), which means that GDP can be accepted as a reasonable 
indicator of the development of expenditure. On the other hand, elasticity of demand varies 
appreciably with the level of income, and should therefore remain fairly high in tropical Africa for 
many years to come. However, other factors apart from incomes also influence the elasticity of 
demand, such as the degree of subsistence consumption and the amount of hunting and 
gathering (of game, for example), so that on a macro-economic scale a proportion of 
consumption is linked to production rather than to income. This influence emerges clearly from 
the per country and per product estimates compiled by the FAO (see Table 4), according to 
which milk demand elasticity coefficients are fairly low in the livestock-producing countries of the 
Shale and East Africa, as also are those of meat demand in central Africa, where the 
consumption of game plays a very significant part. 
According to FAO estimates, for tropical African countries as a whole the coefficients of the 
income elasticity of demand average out at 0.98 for meat (excluding offals) and at 0.82 for dairy 
products. Demand for the latter appears less elastic than for meat in several regions. To be 
more specific, it is in the non-Sahel countries of West Africa that the demand coefficients for 
meat and dairy products are the highest. It is also in these countries, which have large deficits in 
meat and milk, that the economic development prospects are highest. As a result the pressure 
of potential demand for meat and dairy products will be very high in these countries (see Table 
5) and already existing imbalances can therefore only intensify. The anticipated rise in potential 
demand for meat and dairy products, although less high in other countries, could nevertheless 
surpass 6% annually in most cases. 
However, these projections do not take into account the influence of prices on demand. In this 
respect the difference between meat consumption levels in producer and non-producer 
countries (see graphs) reveals the very high negative price elasticity of meat demand in low-
income countries. The curves suggest that meat consumption in these countries is probably 
three times higher for those producing livestock than for those which, by and large, do not. As 
shown by the example of West Africa, the price ratio between producer areas (the Sahel) and 
consumer areas (the coast) is in the order of 1.2. On this basis the negative price elasticity of 
meat demand would be higher than 1, and perhaps considerably higher. Any increase of 1 % in 
the relative price of meat would thus lead to a drop in demand by an at least equal amount. The 
influence of price on milk demand is also highly negative. 
Table 5. Growth rate projections of population, GDP per capita and potential demand for meat 
and dairy products in Tropical Africa from 1975 to year 2000. 
—in %— 
Regions  Population 
GDP per Capita Potential demanda 
Trend 
scen. 
Plan. 
scen. 
Meat Milk 
Trend 
scen. 
Plan. 
scen. 
Trend 
scen. 
Plan. scen. 
Sahel 2.8 0.4 3.1 3.5 5.7 3.2 5.3 
Sahelian countries (2.6) (1 .0) (3.6) (3.6) (6.3) (3.1) (4.5) 
Sudan (3.2) (–0.2) (2.7) (3.4) (5.4) (3.3) (5.6) 
Other West Africa 3.1 2.6 4.4 5.9 7.8 6.2 8.3 
Nigeria (3.1) (3.6) (4.8) (7.0) (8.3) (7.4) (8.9) 
Other (3.0) (1.4) (4.3) (4.5) (6.5) (4.5) (7.0) 
Central Africa 2.8 2.2 3.8 4.9 6.1 5.2 6.9 
Eastern Africa 3.0 0.4 3.1 3.4 6.1 3.3 5.4 
Southern Africa 3.0 1.3 3.4 4.1 5.9 4.2 6.2 
Tropical Africa 3.0 2.0 4.0 5.0 6.8 4.6 6.2 
a. ILCA estimates using FAO income elasticities. 
The development of meat and dairy product price ratios is difficult to forecast, t depends on 
various factors, amongst which is the response of supply to rising demand. Animal production is 
thought to be a field in which producers react negatively to a rise in the price of their product, 
reducing supply as prices increase6 and thereby aggravating the existing imbalances between 
supply and demand, so that the price rises still further. Because they are cumulative in effect, 
however, phenomena of this kind primarily affect only the short and medium term. In the longer 
term meat price ratio trends depend for the most part on production costs. In tropical Africa 
meat production costs will probably tend to rise faster owing to the introduction of more 
intensive cattle production systems. From the longer term point of view, then, the development 
of price ratios will depend first and foremost on the capacity of the production system to respond 
to rising demand. The lessons of the past in this field are hardly encouraging. 
  
6. Either because they wish to make their capital grow by keeping more animals in the herd, or 
else because they seek to derive a fixed cash income from the sale of their animals, rather than 
to maximize cash receipts. 
 
Blockages in traditional production systems: the main factor 
limiting demand 
Given the theoretical correlation between incomes and demand for meat and milk, the economic 
growth of recent years, although lower than that forecast for the coming decades using GDP 
projections based on assumptions for the Second and Third Development Decades, should 
have given rise to an at least equivalent growth in meat consumption. 
The decline in per capita consumption 
Overall consumption of meat has risen very little in the last 20 years. It is believed to have 
increased by an annual average of 2.1 % between 1963 and 1975: 3.1 % in 1963–70 and 
0.60%6 in 1970–75 (Table 6). If the increase in population (about 2.5% per year over the period 
as a whole) is subtracted, apparent per capita meat consumption rose by only 0.6% from 1963 
to 1970, and actually fell by an average of 2% between 1970 and 1975. During the latter period 
the fall was particularly pronounced in the traditional production areas: the Sahel and, to a 
lesser degree, East Africa and Nigeria. Consumption appears to have levelled out in southern 
Africa, and to have increased by approximately 1% in central Africa and Sudan. 
Generally speaking it looks as if the income effect has had little or no part to play in the 
development of meat consumption in tropical Africa during the period under review. There has 
been an overall drop in the per capita consumption of meat, whereas the growth rate of GDP 
per capita has been over 2% per year. On a regional scale there has been virtually no 
correlation between variations in demand and income, measured via the GDP per capita. Some 
agreement between the development of these two variables has been apparent only in central 
and southern Africa during the period 1963–75, although not for the two subperiods 1963–70 
and 1970–75. Individual consumption of meat fell by 1.2% per annum in Nigeria between 1963 
and 1975, whereas during the same period the increase in GDP per capita was 3.3%. Again, 
between 1970 and 1975 Nigerian consumption plummetted after having stood still for 7 years, at 
a time when the rise in incomes was accelerating. In other regions consumption and incomes 
also seem to have developed in generally opposite directions: in Sudan per capita meat 
consumption increased by 1.6% per year between 1963 and 1975 as per capita income fell, 
while in the rest of tropical Africa individual consumption fell as income per capita rose (Table 
7). 
Table 6. Annual growth rates of apparent meat consumption and GDP for Tropical African 
regions.  
—in %— 
Regions 
Meat consumption Meat consumption and GDP per capita 
1970/1963 
  
1975/1970 
  
1975/1963 
  
1975/1963 1975/1970 1975/1963 
GDP 
Meat 
Cons. 
GDP 
Meat 
Cons. 
GDP 
Meat 
Cons. 
Sahel 
Sahelian countries 2.9 –2.2 0.7 –0.1 0.6 0.6 –4.4 0.2 –1.7 
Sudan 5.0 4.2 4.6 –0.9 2.0 0.3 1.2 –0.4 1.6 
Other West Africa 
Nigeria 2.7 –0.2 1.5 2.5 0 4.4 –2.9 3.3 –1.2 
Other 3.9 1.3 2.8 2.2 1.4 2.1 –1.3 2.2 –0.3 
Central Africa 4.0 3.4 3.8 0.8 1.8 2.1 1.1 1.3 1.6 
Eastern Africa 2.0 –0.4 1.1 2.4 –0.4 0.4 –2.8 1.6 –1.3 
Southern Africa 6.2 2.5a 4.8a 2.4 3.6 0.9a –0.1a 1.9 2.2 
Tropical Africa 3.1 0.6 2.1 1.8 0.6 1.8 –1.9 1.8 –0.6 
a. Excluding Angola and Mozambique. 
Source: Ref. 4,13.  
In the early 1970s meat prices in several African countries rose sharply. Given the high negative 
price elasticity of meat demand, the rise can only have contributed to the general squeeze on 
consumption. Its influence is nevertheless difficult to analyse statistically for want of reliable data 
on meat price trends in the different countries. Moreover, it appears that although meat prices 
have greatly increased, the rise has usually taken place against a background of general 
inflation, such that in the final analysis the rise in relative meat prices during the period 1972–75 
seems to have been far more modest than is suggested by the data available on meat prices 
alone. On the other hand there would appear to have been a substantial deterioration in the 
relative prices of meat in several countries of southern and East Africa during the same period. 
In order to take into account the influence of income and prices on meat consumption, 
consumption growth rates observed have been compared in Table 7 with those estimated from 
income and relative price trends for the period 1970–75. The results indicate that apparently 
there has been no significant link between income and consumption trends during the years 
1970–75 in the different regions of tropical Africa. However, taking the price variable into 
account considerably improves the accuracy of consumption estimates for Sudan and central 
and East Africa, where the growth rates observed are very close to those estimated on the basis 
of the combined influence of income and prices. This is true even in the Sahel countries, where 
the observed and estimated rates are both negative, so that they progress in a similar direction 
although their values differ to a certain extent. However, the influence of income and prices 
provides no explanation for the sharp fall in meat consumption in the non-Sahel countries of 
West Africa during 1970–75. Similarly, the swift rise in relative prices in southern Africa appears 
not to have led to a steep drop in consumption. Nor do the data available on prices for the 
period 1963–70 explain in a single case the observed trends for meat consumption in tropical 
African countries. 
Finally, it appears that available statistics are usually too uncertain to enable reliable estimates 
of the influence of prices on meat consumption to be made. Here again it is likely that the 
substantial amount of subsistence consumption distorts the effects that price trends should have 
on overall demand at the macro-economic level. The same is doubtless also true of those steps 
which it is possible for governments to take, such as importing meat at low prices. For this 
reason it is especially difficult to determine with any accuracy the exact role of relative prices in 
the adjustment to supply of the relatively high potential demand resulting from demographic and 
economic growth. 
Blockages in the traditional production systems 
Although income and price effects do not give a clear explanation of the past decline in per 
capita consumption, the ex-post comparative trends for meat supply and demand per region 
nevertheless provide a strikingly clear reflection of the extent to which production blockages 
have become the main factor limiting the development of consumption in a number of tropical 
African countries during the period under review (see Table 8). The curb on consumption first 
becomes evident during the years 1963–70, in the form of inadequate development of 
production to meet demand, the potential growth of which could be estimated at some 4.7% 
annually (2.5% to meet population growth and 2.2% as a result of the income effect). It took on 
far more dramatic significance during the early 1970s, following the drought in the Sahel and the 
semi-arid zone of East Africa, which led to a sharp drop in livestock numbers. 
Table 7. Comparison between observed and estimated growth rates of meat consumption per 
capita in Tropical Africa.  
—in %— 
 Regions 
1970/1963 1975/1970 
Observed 
Estimated 
(Income 
effecta) 
Observed 
Estimated 
Income effecta 
Income + price effect 
hyp.1b hyp.2c 
Sahel 
Sahelian countries 0.6 –0.1 –4.4 0.6 –0.9 –1.7 
Sudan 2.0 –0.7 1.2 0.2 1.2 1.7 
Other West Africa 
Nigeria 0 2.7 –2.9 4.7 4.1 3.8 
Other 1.4 2.4 –1.3 2.3 1.3 0.8 
Central Africa 1.8 0.7 1.1 1.8 1.4 1.2 
Eastern Africa –0.4 2.4 –2.8 0.4 –2.1 –3.4 
Southern Africa 3.6 2.0 –0.1d 0.7 –3.9 –6.2 
Tropical Africa 0.6 1.8 –1.9 1.8 0 –0.9 
a. Using income elasticity estimates from Table 4.  
b. Assuming same income elasticities and a price elasticity of –1.0.  
c. Assuming same income elasticities and a price elasticity of –1.5.  
d. Excluding Angola and Mozambique. 
Source: Ref. 4, 10, 11, 12. 
Table 8. Annual growth rates of meat supply and demand for Tropical African regions.  
— in%— 
Regions  1970/1963 1975/1970 1975/1963 
Product Consumpt Product Consumpt Product Consumpt 
Sahel 3.3 3.7 0.2 0.8 2.0 2.5 
Sahelian countries (2.5) (2.9) (–2.9) (–2.2) (0.3) (0.7) 
Sudan (4.9) (5.0) (4.5) (4.2) (4.7) (4.8) 
Other West Africa 3.4 3.0 0.9 0.3 2.4 1.8 
Nigeria (3.1) (2.7) (0) (–0.2) (1 .8) (1.5) 
Other (4.3) (3.9) (3.7) (1 .3) (4.0) (2.8) 
Central Africa 4.6 4.0 3.4 3.4 4.1 3.8 
Eastern Africa 2.1 2.0 0 –0.4 1.2 1.1 
Southern Africa 5.7 6.2 3.1 2.7 4 6 4.8 
Tropical Africa 3.1 3.1 0.7 2.1 2.0 2.1 
Source: Ref. 4 
The trends for the different production components, as far as they can be ascertained from FAO 
estimates for the period 1963–75 (Ref 1), show that the blockage is primarily explained by the 
poor development of beef, sheep and goat meat production. Beef production. progressed by 
1.7% annually while sheep and goat meat moved forward by 1.1 %, whereas the production of 
white meat rose on average by 4.5–5% per year (4.4% for pork and 4.9% for poultry). It also 
appears that the production of red meat stood still in the Sahel (except for Sudan) and in East 
Africa, whereas it progressed at 4% or over in the rest of tropical Africa (4% for beef, 4.3% for 
mutton and goat meat), and even at 5% in Sudan (beef) and southern Africa (sheep/goats). It is 
true that small ruminant production plays a minor part in the latter region, cancelling some of the 
significance of this particular trend. 
Owing to the lack of adequate data it is difficult to analyse the variations in different production 
components, and even more so to assess the productivity of African livestock. Analysis, in so far 
as it can be carried out on the basis of current estimates, nevertheless demonstrates that 
virtually the entire increase in production arose from the size of the herd, productivity itself 
having played almost no part, except apparently in the case of poultry production and possibly 
also in some areas producing pork. Increases in the production of beef, sheep and goat meat, 
which contribute nearly 80% of the meat supply of tropical Africa, appear to have resulted 
entirely from increases in the size of the herd, which have generally kept very much in line with 
production rises, with minor fluctuations apparently revealing random variations in slaughter 
rates. 
A classification of the different regions of tropical Africa according to performance in the field of 
meat production confirms these general conclusions, Variations in beef, sheep and goat meat 
production, whether upward or downward, have in every case corresponded to variations in 
herd size with, between regions, probable fluctuations in Slaughter rates again occurring without 
any specific trend. Finally, weights at slaughter do not appear to have improved significantly on 
either a product or a regional basis (Table 9). The results achieved by tropical African countries 
in the field of animal production during the years 1963–75 are therefore disturbing. On the one 
hand production has developed little. Admittedly this is partly due to incidental reasons such as 
drought in the early 1 970s. Nevertheless, as has already been seen, even before this natural 
disaster the production growth rate was not fast enough to satisfy potential demand. Moreover, 
in the Sahel countries, where beef production moved forward by less than 3% per annum 
between 1963 and 1970, the experts agree that even this growth too frequently led to 
overutilization of rangeland, a factor which compounded the harmful effects of the drought. 
Outside the Sahel beef, sheep and goat production have virtually stood still in most parts of the 
highlands of East Africa (especially in Kenya and Ethiopia), another important area for livestock 
production. 
On the other hand, in areas where animal production has grown more rapidly increases are 
primarily due to rising livestock numbers, rather than to advances in productivity. Sudan is 
typical in this respect, the rapid growth of beef, mutton and goat meat production (5% per 
annum) having resulted entirely from increased herds in the semi-arid pastoral zones found 
primarily in the west of the country. A similar trend emerges in southern Africa, where cattle 
production has grown by nearly 4% per annum, without any apparent rise in productivity. 
Nevertheless, some progress has been made, for example in West and central Africa (cattle 
production), and in Nigeria (poultry production). However, it is very difficult to detect precise 
trends in these areas, since the macro-economic estimates available are highly unreliable. 
Table 9. Components of meat production growth in Tropical African regions —1963–1975— 
—in %— 
Regions  
Beef Sheep/Goat Pork Chicken Totala 
Her
d 
Productivit
y 
Floc
k 
Productivit
y 
Her
d 
Productivit
y 
Floc
k 
Productivit
y 
Her
d 
Productivit
y 
Low 
growth 
rate 
0.5 0 0.3 0 4.2 0.7 2.0 1.7 0.6 0.2 
Sahel 
Countrie
s 
–1.3 0.5 0.3 0.2 6.8 2.0 0.9 0.8 –0.3 0.1 
Eastern 
Africa 
1.1 –0.3 0.2 0.2 5.6 0.6 2.4 2.1 1.3 0.2 
Nigeria 0 1.4 0.3 –0.3 1.8 0.5 2.2 0.8 0.6 0.8 
High 
growth 
rate 
4.1 0 4.3 E 5.0 –0.2 5.5 0.7 4.1 0.2 
West and 
central 
Africa 
2.8 1.0 3.4 0 5.6 –0.4 4.2 0 4.0 0.3 
Southern 
Africa 
4.0 –0.2 5.2 0.8 3.7 0.9 6.3 1.0 4.3 0.1 
Sudan 5.1 –0.3 4.4 0 – – 4.6 0 4.9 –0.2 
Tropical 
Africa  
1.4 0 1.2 0 4.7 0.2 3.1 1.4 1.8 0.2 
a. Weighted according to the share of each type of meat in overall production for 1975. 
Source: Ref. 1 
The regional development of different production components thus shows that the production 
blockages observed during recent years have affected specific products: beef, sheep and goat 
meat, produced in specific geographical areas (the Sahel and East Africa), and particular 
ecological zones (the semiarid and highland zones). In other words the blockages appear to 
have occurred in the traditional animal production systems of tropical Africa, those on which the 
subregion is primarily dependent for meat supplies, since their share exceeds 50%. 
The negative results of the lack of adaptation on the part of production systems, which had been 
relatively moderate in the past, have abruptly come to light in recent years. Not only did 
consumption fall throughout the region while prices soared, but also external trade went into 
sharp decline towards the end of the period. Fresh and preserved meat exports from the 
traditional exporting areas collapsed (see Bulletin 5), while the countries of the Horn of Africa 
(Ethiopia and Somalia) as well as Sudan, who traditionally export sheep to the Middle East, 
were unable to meet the sudden rise in demand from the latter area, which now imports live 
sheep as well as meat from Australia. At the same time the traditional importing areas of West 
and central Africa have had to turn to the international market to complete their meat supplies, 
following the drought which led to the collapse of imports from the Sahel (see Bulletin 3). If 
these import flows have attenuated recently it is owing to the concern of governments to limit 
their development (e.g. the Nigerian ban on imports). 
 
Supply prospects from existing systems 
Experience so far indicates that productivity in the small and large ruminant sectors has made 
no progress. The prospects for increasing the production of beef, sheep and goat meat, as well 
as milk, appear limited under existing systems, unless herd numbers can be further increased. 
However, the potential for herd growth is now largely exhausted throughout most of the 
traditional livestock production areas of tropical Africa. 
Two factors are thought to play an important part here: the (high rate of arable land use by the 
human population, and of permanent and temporary pasture by the animal population. It would 
appear that the greater the human and animal population pressure on arable and other land, the 
lower the chances of raising more livestock on land not used for agricultural purposes. From 
FAO estimates (Ref 4) it is clear that a large proportion of the potential arable land is already in 
n use in many areas. The land use rate probably reaches an average of 80% in some parts of 
the Sahel and the humid and subhumid zones of West Africa, and can be estimated at 90% in 
the East African highlands. Admittedly, the cropping density is very often fairly low owing to the 
substantial amount of land left fallow, so that the proportion of land actually cultivated each year 
is far less high. Probably it amounts to less than 20% for the Sahel as a whole, to about 40% in 
non-Sahelian West Africa and several East African countries, and to 60% in parts of West Africa 
and in the East African highlands. 
Given the low level of technology applied in tropical Africa7, fallowing is still the usual and main 
method for restoring soil fertility. If an optimum threshold of 30 to 33% is adopted for the R-
value8—the level generally accepted as representative of the average cropping density in low 
technology agricultural systems—it emerges that in 1975 the R-value was already above this 
threshold in many tropical African countries, namely 18% of the Sahel (in terms of potential 
cropping area), about 45% of East Africa and two thirds of non-Sahelian West Africa (see Table 
10). In short 50% of the human population of tropical Africa and 46% of the animal population of 
cattle, sheep and goats were in 1975 living in areas where the R-value stood at an average of 
45%. This situation can only deteriorate in the coming years as new areas are brought under 
cultivation to meet the subsistence needs of a rapidly rising population. If the growth rates for 
cultivated land in previous years (approximately 2% per annum) are maintained, the R-value by 
the year 2000 will be nearly 60% on over a quarter of the potential agricultural land found in the 
various tropical African countries. This land will be supporting 65% of the human population and 
more than 60% of the animal population. As Table 10 shows, some areas will have an 
extremely high R-value: 76% in non-Sahelian West Africa and up to 100% in parts of the East 
African highlands. 
  
7. Average fertilizer consumption stands at 6 kg/ha of soil nutrients, one of the lowest levels in 
the world 
8. Defined as the ratio of land under cultivation to total potential arable land (Ref 16). 
Table 10. Regions/countries where "R" cultivation factor is higher than 30%. 
 
 
 
 
Regions  
1975 2000 
 
 
 
R 
Cultiv. 
factor 
Countries where R > 30%  
 
R 
Cultiv. 
factor 
Countries where R > 30% 
 
 
R 
Percentagea  
R 
Percentagea 
Potential 
arable 
land 
Population Potential 
arable 
land 
Population 
Hum. Anim Hum Anim 
Sahel 18 36 18 26 17 29 54 26 36 23 
Other West 
Africa 
43 46 65 85 84 71 76 88 95 95 
Central Africa 5 0 0 0 0 8 0 0 0 0 
Eastern Africa 25 38 45 70 62 42 63 47 73 68 
Southern Africa 6 46 2 5 5 10 76 2 15 5 
Tropical Africa 15 45 19 49 46 24 59 27 65 61 
a. Percentage of countries where R>30% in total potential arable land/populations of the region. 
R is estimated as the share of cultivated land in the potential arable land. 
Source: Ref. 4 
The land use rate for the animal population on permanent and temporary pasture is more 
difficult to assess owing to the lack of data on the distribution of this land per ecological zone. 
An attempt has been made to make an indirect and largely qualitative estimate of the rate by 
using various data, amongst which ILCA's own estimates. According to these, in many regions 
there is a high degree of concurrence between the cropping density on potential arable land and 
the grazing pressure on permanent and temporary pasture. Thus it may be seen from Table 11 
that the number of hectares available per livestock unit (of land not used for cropping) falls as 
human population pressure on potential arable land rises. Nevertheless, there are some areas 
in which the animal population density is relatively low although the human population pressure 
is fairly high. This is the case in several countries in the humid and subhumid zones of West 
Africa. On the other hand, the land use rate by livestock on uncultivated land is high in some 
countries of the Sahel where human population pressure on potential arable land is relatively 
low (in Sudan, for example). 
The prospects for increasing herd or flock numbers for cattle, sheep and goats under existing 
systems have been assessed, taking these two factors into account. They are nil in most East 
and West African countries, and low in most of the Sahel. For these various countries, which 
together harbour 75% of the cattle and small ruminants of tropical Africa and where herd 
increases have been relatively low in the past, the probability of a further slowdown in the future 
is high. On the other hand, some acceleration in animal population growth might occur in other 
areas, but the significance of animal production in such areas is not great enough for the 
increase to have a meaningful impact on overall output. To sum up, herd and flock development 
prospects are poor, and it is likely that the coming years will witness a renewed slowdown in 
animal population growth. In other words, all things being equal, the production growth rate of 
milk, beef, and sheep and goat meat will also slow down. Although in accordance with past 
trends an acceleration of pork and poultry production can safely be predicted, the prospects for 
increased supply nonetheless remain very far below those of potential demand, with the result 
that substantial imbalances may be anticipated (see Table 12). Merely projecting the past trends 
for economic growth in tropical African countries results in a rise in potential demand two 
percentage points higher than that of supply under existing systems. By the year 2000, the 
whole of tropical Africa should in theory have a high meat deficit. The potential deficit may be 
estimated at close to 3 million tonnes, using a scenario based on past trends alone. The 
prospects for dairy products are even more gloomy, owing to the considerable deficit already 
existing in this field. 
The countries of the region will have to improve the productivity of their large and small 
ruminants by at least 75% in order to meet the rise in potential demand predicted for the years 
to come (scenario based on past trends). In case of more sustained growth they will have to 
bring about a more than threefold increase. Improvements in productivity will have to be even 
greater in the case of milk. Improvements on this scale are theoretically possible, given the very 
low productivity of African livestock at present. Increases of 20% in animal liveweight and 
offtake from herds of cattle, sheep and goats could be achieved through improved management 
and, more especially, better control of those diseases accounting for high mortality. Carcass 
yields might well increase by one third. More widespread utilization of forage crops and 
agricultural byproducts could bring about even faster progress, not to mention the possibility of 
expanding animal production in tsetse-infested areas. In theory better management of existing 
resources should thus enable the overall meat requirements of the region to be met in the years 
to come. The potential for increasing milk production is also considerable: indigenous cows 
rarely produce more that 600 litres per year, whereas a crossbred fed on forages cropped on 
the farm can produce three times this amount 
Table 11. Population densities and herd/flock increase prospects within existing animal 
production systems in tropical Africa.  
  
 
 
Regions 
Cropping 
intensitya% 
Animal population density (ha/AU) Percentage 
of 
Livestock 
% 
Herd/flock 
growth 
ratef1980–
2000 % 
Hyp.1b 1Hyp.2c Cattle only Hyp.2 
Semi aridd Othere Total 
Sahel 18 4.8 9.4 13.8 11.1 9.4 25 1.3 
Group 2g 12 5.2 9.8 14.2 11.6 12.6     
Group 3 34 3.2 8.4 12.8 9.4 10.8     
Other West 
Africa 
43 3.2 7.5 7.0 10.7 10.5 14 0.8 
Group 2 18 4.8 8.0 - 9.5 9.5     
Group 3 33 8.3 9.0 - 28.2 28.2     
Group 4 59 1.8 3.4 7.0 5.5       
Central Africa 4 31.2 64.3 n.s 80.9 82.0 4 3.0 
Group 1 3 71.0 126.0 - 17.0 170.0     
Group 2 20 4.0 11.9 n.s 14.5 14.3     
East Africah 25 2.3 3.9           
      (3.7) (8.8) (3.7) (4.4) 49 0.7 
Group 2 14 3.1 5.3 n.s 5.7 5.6     
Group 3 36 2.1 3.2 9.5 2.9 4.2     
Group 4 81 1.5 2.0   2.4 2.4     
Southern Africa 6 11.6 23.9 31.0 24-5 25.5 8 3.9 
Group 1 5 12.2 24.4 31.0 25.8 26.1     
Group 2 46 3.1 8.6   10.0 10.0     
Tropical Africa 15 5.4 9.5 12.8 11.0 11.4 100 1.2 
* Cattle, sheep and goats. 
a. Ratio of cultivated land to potential arable land. 
b. Either: total permanent pasture + fallow (arable land-cultivated area), or: potential arable land 
less cultivated land. 
c. Total land area less desert (rainfall lower than 100 mm) and cultivated land. 
d. Annual rainfall from 100 to 600 mm. 
e. Annual rainfall over 600 mm. 
f. General prospects for each country were estimated in a qualitative fashion, by rating cropping 
intensity and animal population density, and then herd development prospects as, 'nil', 'low', 
'high', 'very high'. Arbitrary figures of respectively 1 %, 2%, 3%, 4%, were then attributed to 
these qualitative ratings. 
g. Countries inside each region are grouped according to the level of the cropping intensity ratio: 
group 1 = less than 10%; group 2 = 10–25%; group 3 = 26–45%; group 4 = over 45%. 
h. Figures in brackets exclude. Madagascar. 
Source: ILCA estimates from various sources. 
The African livestock sector thus has a high potential in terms of meat and milk production9. It 
could also play an important part in increasing plant production, via improved utilization of 
animal traction and manure. In tropical Africa the number of oxen used for cultivation currently 
stands at 8 to 10 million, enabling some 20 million ha to be cultivated. It can be estimated that 
improvements combining crossbred animals, better feeding and more sophisticated farm 
implements would result in a rise of at least 20% in crop yields. Rational utilization of manure, 
which is in plentiful supply in the major areas of mixed farming, would also help to improve crop 
yields considerably. It may be noted that utilization of this kind has vastly increased in value in 
recent years, owing to the soaring costs of mechanized cultivation and fertilizers linked with the 
rise in energy prices. 
9. Hides and skins should also be mentioned, since their value on the world market is increasing 
steadily, and will doubtless continue to do so in the future. 
Although considerable progress is possible, it would nevertheless represent the complete 
reversal of the trend for mediocre performance achieved in the past. Moreover, the development 
paths in this field seem particularly lacking in room for manoeuvre and will inevitably require an 
enormous outlay of effort on the part of the governments directly involved, as also from those 
concerned in whatever way with the development of animal production in tropical Africa. 
Table 12. Supply and potential demand projections for meat and dairy products in Tropical 
Africa to the year 2000. 
Regions Meat   Milk 
Supplya Demanda 
Potent. Deflc. 
in 2000 (000T 
Dem./Supply 
ratio in 
2000e(%)  Supply
a 
Demanda 
Potent Defic. in 
2000 (000T) 
Dem./Supply 
ratio In 
2000e(%) 
Rumb Totalc Trend Pland Trend Plan Trend Plan Trend Pland Trend Plan Trend Plan 
Sahel 1.3 1.8 3.5 5.7 299 1182 131 222 1.3 3.2 5.3 2150 5884 172 298 
Other West 
Africa 
0.8 2.6 5.9 7.8 1520 2886 259 402 0.8 6.2 8.3 3827 6382 932 1490 
Central 
Africa 
3.0 4.5 4.9 6.1 217 430 144 187 3.0 5.2 6.9 566 911 516 770 
Eastern 
Africa 
0.7 1.8 3.4 6.1 717 2925 139 260 0.7 3.3 5.4 3657 8171 195 313 
Southern 
Africa 
3.9 3.5 4.1 5.9 113 652 113 173 3.9 4.2 6.2 742 1220 159 255 
Tropical 
Africa 
1.2 2.4 5.0 6.8 2866 8075 156 265 1.2 4.6 6.2 10942 22568 225 360 
a. Growth rate per year 1975–2000. 
b. Beef, mutton and goat meat : growth rate from Table 11. 
c. Including pig meat and poultry assuming a 6% growth rate for pig meat and 7% for poultry. 
d. Projections from Table 5. 
e. Ratio of demand to supply in year 2000 for all meat. 
Development paths 
The livestock production sector of tropical Africa is characterized by two primary features: it is 
relatively concentrated geographically, and production methods are still largely traditional. A3 
may be seen from the map shown opposite, which outlines the distribution of the animal 
population and of tsetse infestation zones, the geographical distribution of animals is largely 
governed by that of tsetse fly. Since it is the vector of trypanosomiasis, the tsetse fly has 
inhibited the development of animal production in most parts of the region, apart from 
production from trypanotolerant breeds of 'dwarf sheep and goats, and from dwarf cattle 
belonging to the N'dama and West African Shorthorn breeds in West Africa and the Nilotic 
breeds in southern Sudan. The distribution of tsetse-infested areas depends on relief and 
climate. The infested zones are found in the humid and subhumid lowlands between 14°N, i.e. 
near the 800-900 m isohyet, and a line drawn from Benguela in Angola to south of Lourenco 
Marques in Mozambique. In short, the major part of central Africa and parts of West, East and 
southern Africa lie within the tsetse-infested zone, which covers nearly 10 million km2, i.e. over 
40% of the total area of tropical Africa, and a far larger proportion of its potential arable land. 
Despite their vast extent the humid and subhumid zones account for only 17% of the total cattle, 
sheep and goat populations of tropical Africa. Moreover, this population falls to very low levels in 
the most humid areas of central Africa (the 1,500 m isohyet and above). 
Most animal production is therefore concentrated in areas which are tsetse free or only lightly 
infested, i.e. in the arid and semi-arid zones and the highland areas, which contain respectively 
32%, 28% and 20% of the tropical African population of small and large ruminants. Apart from a 
small number of ranching experiments in East and southern Africa, and even in central Africa 
(Zaire), which nonetheless have a substantial impact on commercial production in countries 
such as Kenya, Botswana and Zimbabwe, meat production consisting primarily of beef, which 
represents nearly 60% of the tropical African meat supply, is carried out under two basic 
systems: transhumant or nomadic pastoralism, and sedentary mixed farming10. The arid zones 
are dominated by transhumant pastoralism, since they are partially or wholly unsuitable for 
cropping. This production system is characterized by an orientation towards subsistence 
requirements, and by the extreme unpredictability of production conditions. Milk production is 
the primary aim, while that of meat is intended only for family celebrations or ritual occasions 
(when sheep and goats are mainly used), and for supplying cash needs. Livestock, which for 
pastoral people represent the only form of wealth, are also a form of insurance against difficult 
periods, a situation which encourages stockowners to build up their herds when conditions are 
favourable, hence leading to the risk of overstocking and overgrazing the rangeland, a risk 
which all too often becomes a reality. 
10. Transhumant migration also occurs under this second system: but its extent is limited, 
whereas the main feature of the system, as regards development implications, is that the 
enterprises are mixed 
 Distribution of cattle and tsetse fly in Africa. 
 
By contrast, in crop-growing areas animal production takes place on mixed farms. Its primary 
aim varies fairly substantially from one area to the next: it is animal traction in the highlands of 
Ethiopia and in some areas of West Africa, but it may also be meat and milk production for 
subsistence or cash needs, or even commercial milk production as in Kenya, although the case 
of Kenya is still an exception in tropical Africa. Sedentary production systems have evolved in 
two kinds of environment. The first consists of the highland areas found for the most part in East 
Africa. These account for under 5% of the total area of tropical Africa but probably nearly 10% of 
its potential arable land, and contain over 22% of the cattle and small ruminant herds. The 
second type of environment is formed by the semi-arid and subhumid belts found between the 
arid areas of transhumant or nomadic production, and those suffering from a high level of tsetse 
infestation: Sedentary livestock production is characterized by two main features. First, it is 
carried out on farms which are still largely subsistence oriented and contain a limited number of 
animals. The small production surplus is almost entirely sold on local markets to meet demand 
from relatively highly populated areas. Secondly, it is very poorly integrated with crop 
production, making highly inefficient use of the potential which lies in combining crop and animal 
production: utilization of manure and animal draught, forage crops in the rotation cycle, etc. 
Finally, most animal production in tropical Africa remains subsistence oriented owing to the 
perenniality of traditional production methods. But whereas in mixed farming areas meat 
production is usually limited to local needs, the transhumant pastoralist system produces over 
and above family and local requirements, the number of livestock units being relatively high in 
relation to the human population. Pastoral systems thus provide a real source of meat supply for 
urban areas, where most of the consumer demand for animal products arises. I n the Sahel for 
example, until the drought in the early 1970s, they were the major source of beef and mutton 
supplies for the coastal areas of West Africa and for part of central Africa (see Bulletin 3). In 
East Africa too it is the pastoral areas which account for the bulk of meat supplies to the large 
urban centres of the region, as well as to exports. 
In order to meet the predicted rise in demand in future years existing production systems will 
have to undergo fundamental changes since, as has already been seen, their potential for 
expansion appears to have been more or less exhausted, in view of the low level of the 
technology used in the region. Nevertheless, the diversity of these production systems and of 
the environmental conditions in which they operate means that the opportunities for developing 
tropical African animal production are in fact dependent on a large number of parameters. One 
of the most important of these, and probably a most promising one in the long term, is the 
eradication of trypanosomiasis, which would enable zones with a relatively high potential to be 
opened up to animal production. These would involve vast tracts of land, in as much land use 
rates in infested areas, with the exception of West Africa, are generally low, so that there would 
be less risk of competition between crop and animal production. 
The probable solutions to the trypanosomiasis problem are well known and include control of 
the fly itself, chemotherapy and the wider use of trypanotolerant livestock. Other more radical 
solutions could also be applied, such as the discovery of a vaccine. With the help of the 
international community African countries are making considerable efforts to control the 
disease, but the existing solutions still raise many technical and economic problems which seem 
destined to prevent their application on a large scale for many years to come. In other words, 
the project is a very long-term one, and even if trypanosomiasis were overcome the generally 
poor health conditions of the areas cleared would still have to be reckoned with. In short, 
despite the high animal production potential of tsetse-infested areas, little can be expected on 
the cattle production side from the eradication of trypanosomiasis over the next 10 or 20 years, 
with the result that in the meantime the major part of demand will have to continue to be met by 
the traditional tsetse-free or only lightly infested production areas. 
Various solutions have been put forward to cater for the transformation of existing systems 
within these zones. They revolve round two basic processes: stratification of production in the 
transhumant pastoral systems, and the integration of animal with crop production in mixed 
enterprises. Under a stratified system rangeland areas would be reserved for breeding, while 
finishing and fattening of males would take place in ecologically more favourable areas, where 
large-scale production methods such as ranches and feedlots would have been developed 
together with smallholder fattening methods. The basic aim of this approach is to expand the 
productive potential of natural rangelands, while limiting the amount of stock they carry by 
controlling both grazing and the number of animals. There would also be efforts to improve 
animal health and productivity by raising fecundity levels and lowering mortality, especially in 
young animals. 
This solution, although satisfactory in theory, is confronted with several problems. In the first 
place it risks meeting heavy resistance from herdsmen, who will have to be persuaded to 
change their behaviour and adopt a more commercial attitude by selling their animals young 
instead of keeping them on the rangeland until they reach their long awaited maturity. The social 
and economic structure of pastoral societies is at present an essentially non-commercial 
response to environmental constraints of a particularly severe kind. As a result, in spite of the 
considerable financial resources spent on the development of pastoral areas in recent years, 
most attempts to change existing production systems have so far met with failure (see Bulletin 
8). Changing the behavior of pastoralists appears as a very long-term strategy which will in all 
probability eventually result in nothing more nor less than the demise of pastorals itself, which 
has been in steadily increasing decline for many years (Ref 15). In addition, since most of the 
arid zones of tropical Africa are already overutilized and overpopulated, the most pressing 
problem is to avoid further environmental degradation in the immediate future, involving 
intensified desertification in pastoral areas and a resulting drop in production. 
In terms of structure this kind of development would require the setting up of completely new 
production and marketing chains. These would involve ranches and feedlots in finishing areas, 
animal feed factories, forage crops or products which can be used for feeding livestock, and a 
more efficient utilization of agro-industrial by-products. Developments of this kind take place 
under economic conditions far more advanced than those prevailing in the subsistence systems 
which still make up the major part of African agriculture. Here again the risks of economic failure 
are high. Stratification also involves a considerable element of social risk: it tends to concentrate 
the means of production in the hands of small groups of entrepreneurs who control the entire 
production and marketing chain. It might well aggravate the already unequal distribution of 
wealth, excluding the pastoralists themselves from any benefits gained. 
In economic terms, then, there are serious constraints to stratification. In East Africa, where dry 
areas are usually adjacent to high-altitude areas, little feed is available for animals. The 
fattening potential of agro-industrial byproducts is relatively low (see Bulletin 6), while as matters 
stand at present the utilization of natural or cultivated forages is made difficult by population 
density. Although a certain potential for fattening from agro-industrial by-products does exist in 
the ecologically more favourable areas of West Africa, any attempt at stratification also runs the 
risk of competing against crop production. Finally, in more humid zones the problem of 
controlling trypanosomiasis is added to that of animal feeds. For these reasons stratification, 
which is difficult to make acceptable to herdsmen and premature in terms of structures, seems 
hardly viable economically, owing to the high cost of animal feeds (see Bulletin 6) and the 
opportunity cost of agricultural land 11. The price ratio of meat in relation to food crops (especially 
cereals) is usually lower than 10 in tropical African countries (lower than 5 or 6 in many 
extensive production areas), whereas much higher rates would be necessary in order to justify 
the utilization of scarce land for forage crops. As a development path, stratification therefore 
appears premature. Once again it is a very long-term prospect, and its achievement depends on 
the transformation of production structures as a whole, and agricultural production structures in 
particular. 
11. Leaving aside the poor feed conversion ratios of indigenous breeds fed on agro-
industrial by-products. 
The second development path for traditional production areas consists of improving traditional 
production and smallholder fattening systems, and seems better adapted to the situation of 
African agriculture south of the Sahara, which is still largely based on the small family farm. 
African crop production, like that of animals, suffers from extremely low productivity. Moreover, it 
has progressed very little during recent years. From 1963 to 1975 crop production in tropical 
African countries grew at 2% per annum, or even less in the case of cereals, i.e. no faster than 
animal production. In this field also, African countries have not succeeded in maintaining per 
capita production, so that their food imports, and especially cereals, have soared. Their position 
thus seems even more critical with regard to crop production than it is for animal production, 
especially in areas of high land pressure where the intensification of cropping appears a 
prerequisite, since there are no real possibilities for expanding cultivation. For this reason the 
development of animal production in these areas must be integrated with crop production, in 
accordance with a formula which has by now become well established. 
Where mixed farms at the early stages of development are concerned, livestock production 
cannot be considered solely from the point of view of output in terms of animal products. 
Animals can and should also provide some of the farm inputs required for cropping. Dung can 
be used for fertilization, replacing or complementing the use of chemical fertilizers; while animal 
traction can be harnessed for cultural operations and the transport of farm produce, leading in 
both cases to yields superior to those obtained from traditional manual cultivation systems. 
Again, in order to meet animal feed requirements adequately forage crops must be grown 
without, however, compromising the production of subsistence or cash crops Forage cropping 
enables crop combinations beneficial to soil fertility to be developed on a larger scale, using the 
nitrogen-fixative properties of legumes. Ley farming provides a typical example of a system 
contributing to soil restoration at the same time as enabling forage to be cropped (either for 
direct grazing or haymaking). Introducing systems of this kind, previously well established in 
temperate climates such as Europe, to tropical Africa might well have very favorable results. But 
initially it will be essential to increase the yield of subsistence crops by means of innovations, 
primarily involving the use of organic rather than chemical fertilizers, so as to free a portion of 
land which can then be used for a forage crop. In many systems, however, the labour to grow 
forage crops is scarce, so that forage production systems requiring an absolute minimum of 
additional labour inputs will have to be developed. These systems will involve the intercropping 
of leguminous plants with the subsistence crop as the main avenue for increasing the fodder 
base. At the same time as lifting one of the major constraints to the development of animal 
production, the progress achieved on the animal feed supply side can lead to and justify 
subsequent innovations designed to improve the productivity of the traditional system still 
further. These innovations concern veterinary care and the improvement of animal husbandry 
and fattening-methods as well as crop yields. 
These kinds of innovations, which are applicable throughout mixed farming systems, can be 
modulated in response to the environment and to existing production systems. Milk production 
can be introduced in the more temperate highlands, while beef production appears more 
suitable in semi-arid and subhumid zones, or sheep and goat production (whether 
trypanotolerant or not) in areas where there is a high population of these small ruminants. 
These innovations have the advantage of directly and comprehensively tackling the real 
problems of African crop and animal production. By doing so they point the way towards future 
development of the latter, at the same as enabling relative improvement in the costs and prices 
of basic commodities (especially cereals) to take place following the improvement in crop yields. 
Again, by more closely integrating animal with crop production, they help to curb the inevitable 
escalation of costs above those of wholly extensive production systems. 
Under present conditions this basic orientation seems to be the most viable method by which to 
develop cattle, sheep and goat production. Unfortunately, it has so far received little attention, 
most development efforts having been devoted, as has been seen, to pastoral areas, despite 
the fact that remarkable success in this field has been achieved in Kenya (milk production), and 
that various scattered efforts have been made in other areas of tropical Africa. Far greater 
efforts should be launched to develop and spread the innovations most likely to succeed. In 
terms of production their impact nonetheless remains a fairly long-term prospect. 
Faced with soaring potential demand, meat production development prospects in tropical Africa 
appear highly uncertain, and a substantial imbalance between supply and demand maybe 
predicted during the coming years. These imbalances together with the need to orient 
production towards more intensive systems in the major producing areas, will exert an influence 
on the price of meat, increasing it relative to other basic commodities (cereals) and to livestock 
feeds. It may be noted that this increase is in fact a prerequisite if a fully fledged cattle 
production sector is to emerge based on revitalized systems of production. However, in order for 
the rise in relative prices to materialize, the crop sector too will have to develop, providing the 
necessary improvement in subsistence crop yields to alleviate the pressure on prices so far 
experienced in Africa on the basic commodity markets. 
Given the lack of prospects for a rapid improvement in the production of milk and red meat, 
African countries should make a special effort to speed up the development of components 
likely to lead in the short term to an improved supply of animal products, and which will in any 
case constitute a prerequisite for the successful intensification of red meat production in the 
longer term. With this aim in mind, initial efforts should focus on reducing losses during the 
marketing and handling processes. The transport losses occurring between supply and 
consumption centres, frequently estimated at 2%of the liveweight, are compounded by those 
caused by deterioration of the product during handling. To remedy the situation it will be 
necessary to improve the management of transport routes (in terms of veterinary care, watering 
and feeding), and also the means of transport used whenever this is economically viable (lorries 
and trains), as well as slaughtering and meat processing plants. It will also be necessary to train 
the qualified technicians who play such an essential part in this field. 
Secondary development efforts should consist of promoting the production of monogastric 
animals such as poultry, pigs (when there are no religious taboos) and rabbits, the production of 
which may well become economically profitable under future animal production conditions. 
Poultry and pork are highly efficient transformers of energy. However, their feeding habits make 
them uncompetitive with beef produced at low cost under an extensive system. On the other 
hand, the industrial production of chicken and pork uses technology which is considered easily 
transferable to developing countries. The prices of pork and poultry, at present higher than 
those of beef or sheep and goat meat, should thus tend to fall as production is intensified, 
whereas those of red meat can only go up. The price elasticity of demand for poultry is as high 
as for beef, a factor which adds to the potential of this product to provide long-term equilibrium 
on the meat market. Rabbit production could also offer prospects. In the first place, rabbits have 
high prolificacy and rapid growth. They feed on grasses and household refuse, and are 
considered to be highly efficient converters of forages and grasses. Secondly, rabbit production 
can be carried out on a small scale, and should therefore be the object of in-depth research and 
extension efforts. 
In conclusion, the conditions which have until recently prevailed in the livestock sectors of the 
main tropical African producer countries now appear to have vanished for ever. These 
producers will have to begin to undertake a radical transformation of their production structures, 
not only in order to meet the growing demand for meat and dairy products but also to 
accommodate the basic requirements of the development of African agriculture as a whole in 
mixed farming areas. The effort will therefore be a long-term one, and its success will inevitably 
depend on the overall success achieved in developing the entire agricultural sector. 
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